5-HT-positive fibers were most prominent at P1W and then decreased with development; thin 5-HT-positive fibers were still found at P6M but had almost disappeared by P2Y. By contrast, at P2Y the density of the synapses and the 5-HT-positive fibers in the dorsal horn was even higher than that of younger animals.
In the present study, we focused on age-related changes in the density of the axosomatic and axodendritic synapses and the number of 5-HTpositive fibers in the chicken spinal cord, with special reference to differences between the ventral (laminae VII and IX) and the dorsal (lamina I) horn. 5-HT-positive fibers were most prominent at P1W and then decreased with development; thin 5-HT-positive fibers were still found at P6M but had almost disappeared by P2Y. By contrast, at P2Y the density of the synapses and the 5-HT-positive fibers in the dorsal horn was even higher than that of younger animals.
INTRODUCTION
Chubakov and colleagues/4/first demonstrated using in vitro preparations that serotonin has a trophic-like role in facilitating the formation of chemical synapses. Subsequent in vivo studies in our laboratory /17,3/ have shown that 5-HT enhances synapse formation and maintenance in both the developing and the mature central nervous system (CNS). The synaptic density decreases in a dose-dependent fashion in the presence of 5-HT depletors with different pharmacokinetics; at the maximum dose, almost 70% of the synapses disappear within one week after the decrease in the 5-HT level.
To exclude the possibility that synaptic loss occurs by nonspecific side effects of 5-HT depletors, Niitsu et ascertain whether 5-HT-mediated synaptic plasticity is maintained in the aged chicken. As a special interest was directed toward the differences between the motor and sensory systems, we analyzed data from both the anterior horn (laminae VII and IX) and dorsal horn (lamina I).
METHODS

Animals
Over 100 White Leghorn chickens were used in this study. The chickens were examined at posthatching (P) days POD, P lW (1 week), P2W, P 1M (1 month), P2M, P6M, and P2 (2 years Except for the regions to be examined, the reembedded sections were trimmed.
Pharmacological experiment
To decrease the amount of 5-HT in the spinal cord of P2Y-old chickens, four injections of p-chlorophenylalanine (pCPA) (800 mg/kg body weight) were given intraperitoneally over a period of 7 days (days 1,2,4, and 6). Control animals received saline injections on the same days. The chickens were perfused with the fixative for electron-microscope studies. We compared the data on P2Y-yr-old chickens with data on P lW-old and P6M-old chickens that were examined in a previous study/17/.
Quantitative analyses
Four animals (either control or experimental) were used for each stage. For each animal, electron micrographs were taken of each axosomatic and axodentritic synapse, from the dorsolateral part of the lateral motor column, at a primary magnification of x 5000. From each animal, 10-20 photographs of both types of synapses were taken from two reembedded, semi-thin sections. The negatives were enlarged on printing papers, and the final magnification reached x9000. Synapses were identified as profiles having aggregates of synaptic (Fig. 1, large arrows 
Synaptic density at different posthatching ages
The chronological changes in the density of 5-HT immunoreactive varicosities and synapses in the chicken spinal cord are presented in Table 1 and shown in graphic form in Figure 2 . The sharp rise in the density of both the axodendritic and axosomatic synapses seen in all three laminae was most characteristic of lamina IX. After the first peak, the synaptic density in lamina IX generally decreased with development and aging, except for a small transient increase in the density of the axosomatic synapses at P6M that did not exceed the initial level. The pattern of changing synaptic-density in lamina VII was similar to that of lamina IX. After a moderate increase at P1W, the density of the axosomatic synapses in lamina I did not decrease much at P2W. Rather than decreasing further, the density of both synapses in lamina I were higher at P2Y than at P2W.
Synaptic density in pCPA-treated chickens
The effect of pCPA on eliminating 5-HT differs greatly among different species and among different regions of the CNS. In a previous study/17/, we obtained the maximum effect in the chicken spinal cord by injecting 800 mg pCPA/kg body weight. Data from P2Y-old chickens in the present study were compared with those from P lW-old and P6M-old chickens studied in /17/. Table 2 shows that relative to untreated control animals, the AD=axodendritic, AS=axosomatic, D=day, Y=year, W=week, M=month VOLUME 6, NO. 1, 1997 The results of the present study have demonstrated differences between the dorsal and ventral horns in both the magnitude and duration of 5-HT-mediated synaptic plasticity. In lamina IX, the synaptic density transiently increased at P1W. Although the magnitude of the transient increase in lamina VII was less than that in lamina IX, the changing pattern of both synapses and of 5-HT-positive fibers was similar to that in lamina IX. Overproduction of synapses was especially prominent in lamina IX. Although synaptic overproduction has long been considered a structural background for generating plasticity in the critical period of development /2,7,8,21/, a substance for regulating the number of synapses in the brain was identified only recently, when a study in our laboratory demonstrated that 5-HT facilitates synaptic overproduction/17/. The synaptic-density pattern seen in lamina I was different from those of laminae VII and IX. When compared with the ventral horn at P1W, the magnitude of synaptic overproduction in lamina I was less prominent. Moreover, the synaptic density in lamina I did not decrease further after P2W as it did in the ventral horn. At P2 the synaptic density in lamina IX decreased to about 50% of that seen at P6M, whereas in lamina I, the synaptic density of P6M-old and P2Y-old chickens showed very little change. After pCPA injections, the patterns of changes in synaptic density in the dorsal versus the ventral horn were different as well.
Because the increase-decrease pattern in the density of synapses at the critical period of development is conspicuous, much attention has been paid to the synaptic overproduction as one mechanism generating plasticity in the developing brain. Although synaptic density does not change for a long time (weeks or months), 5 
